Transient knockdown of Nucleoside transporter 4 gene expression as a therapeutic target in Leishmania major by antisense RNA: In vitro and in vivo studies.
Leishmania parasites cause various clinical symptoms in humans such as cutaneous ulcers and fatal visceral diseases. These parasites cannot synthesize purine rings de novo and must uptake purines from their hosts via salvage. Salvage is regulated by permeases in the cell membrane. There are hundreds of membrane transporter proteins to receive nutrients in Leishmania. Nucleoside transporter 4 (NT4) is one of the purine transporters that is involved in enhancing the uptake of adenine in Leishmania major. They are important new drug targets for the treatment of leishmaniasis because they can be used to transport toxic purine analogs to kill parasitic cells, thus preventing the progression of the infection. The present study was conducted to silence the NT4 nucleobase involved in the salvage pathway to interrupt purine nucleotide membrane transport in the cells of L. major. In this study, a 502 bp segment of NT4 gene sequence was selected and designed as antisense transcripts after insertion in the parasite. The NT4 construct was transfected into L. major promastigotes for in vitro study of gene expression. Then, BALB/c mice infected with transgenic Leishmania and wild-type strain along with the number and size of lesions were studied in vivo. The study showed that relative expression of NT4 gene in mutant Leishmania was lower than in the control on Day 3 to 20. The percentages and the number of amastigotes in infected macrophages with wild-type strain L. major were more than infected macrophages with mutant parasites. Infected BALB/c mice with transgenic Leish- mania showed a lower number and size of lesions than the BALB/c mice infected with wild-type strain. The results of the study indicated that the use of antisense RNA reduced NT4 gene expression in L. major. Further, studies are needed to ascertain that the use of antisense can be considered as a new treatment for leishmaniasis.